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PREFACE

This report 1s prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained
from the Office of Chief of Engineers, Washington, D.C. 20314,
The purpose of a Phase I investigation is to identify expedi-
tiously those dams which wmay pose hazards to human life or pro-
perty. The assessment of the general condition of the dam ig
based upon available data and visual inspections., Detailed
investigation, and analyses involving topographic mapping, sub~-
surface investigations, testing, and detailed computational eva-
luations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the ingpection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the nor-
mal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the nor-
mal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external cou
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represént the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be
detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated “Probable Maximum Flood” for the region (greatest
reasonably possible storm runoff), or fractions thereof. The
spillway design flood provides a weasure of relative spillway
capacity and serves as an aid in detemining the need for more
detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage

potential,
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PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DaM Lake Louise Dam

STATE LOCATED Pennsylvania

COUNTY LOCATED Luzerne

STREAM Sutton Creek

COORDINATES Lat: 419 22.9' 1long: 759 54.6'

DATES OF INSPECTION May 21, 1980 and July 30, 1980 !

]

ASSESSMENT

The assessment of Lake Louise Dam {s based upon visual obser-

vations made at the time of inspection, review of available i

\‘data, and hydraulic and hydrologic analysis. -
Lake Louigse Dam appears to be in poor condition. Lake Louise
Dam is a high hazard small size dam. The spillway design flood
is in the range of 1/2 PMF to PMF. The spillway design flood was
selected to be the PMF (probable maximum flood) based on
downstream potential for loss of life and property damage. The
spillway is capable of controlling approximately 45% of the PMF,
The dam breach analysis indicated that a significant increase in
the downstream potential for loss of life and property damage
exists should the dam fail. Based on criteria established by the
Corps of Engineers, the spillway is termed seriously inadequate.
The spillway exit and entrance channels are in poor condition,
The heavy vegetation creates the potential for water infiltration
and made visual inspection of the embankment difficult. Lake
Louise Dam is classified as an unsafe non-emergency dam.g

The following recommendations and remedial measures should be
instituted immediately.

1. A detailed hydrologic and hydraulic analysis should be
conducted by a registered professional engineer knowledgeable in
dam design and construction to increase the spillway capacity of
the dam. Recommendations resulting from this study should be
implemented immediately.

The spillway discharge channel and outlet is in a
deteriorating condition. The outlet is being undercut by spillway
discharges and subsequent cracking of the concrete channel is
occurring. The spillway should be evaluated during the hydrolo-
gic and hydraulic analysis and repairs made as required. The '
spillway entrance i3 obstructed by a wire fence and trapped :
debris and vegetation. These obstructions should be removed
immediately.
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LAKE LOUISE DAM
PA 558

2. The tree:s and heavy vegetation on the slopes should be
removed at the dircction of a registered professional englneer
knowledgeable in «dam design and constraction, Afcer the vegeta-
tion is removed o detailed viswal (nepectlon should be made to
determine whether o stability analysils Is warranted.

3. Erosioa atong the toe near the right abutment should be
repaired and measares should be taken to pravent future erosion,

4., Somo weans 7 posttive upstream closure of the
drainline should bhe developed.

5. A warning system should be developed to warn any
downstreaa rasidents of large splllway discharges or imminent :
faillure of the danm. “

6, A sifoty inspection pregram should be implemented with
inspections at repuiar [(ntervals by ywalified personnel.

SUBLTTeD BY: T.. ROBERT KIMBALL & ASSOCIATES
4"(14"“ 7 e CONSULT ING ENGINEERS AND ARCHITECTS
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District Engineer
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PHASE I
NATIONAL DAM INSPECTION PROGRAM
LAKE LOUISE DAM
NDI. I.D. NO. PA 558
DER I.D. NO, 40-134

SECTION 1
PROJECT INFORMATION

l.1 General.

a. Authority. The National Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpose of the inspection is to determine
if the dam constitutes a hazard to human life or property.

1.2 Description of Proiject.

a. Dam and Appurtenances. Lake Louise Dam is an earthfill
dam with a bituminous paved road and guard rails for the entire
length. The dam is 16 feet high and 210 feet long. The crest
width is 26 feet. The upstream slope was measured to be l.5H:1V
with heavy brush and trees. The downstream slope was measured to
be 1.5H:1V with heavy brush and trees. The reservoir drain conm~
sists of a 16" cast iron pipe encased in councrete. The reservoir i
drain is coatrolled by a cast iron gate valve located at the
dowmsgtream outlet of the structure. The spillway is a weir type
spillway consisting of two l4 foot sections passing under a high-
way bridge. The exit channel is protected with dry rubble
wingwalls and a concrete slab. The dam has a concrete corewall
which extends from elevation 1078 to approximately 1102,

b. Location. The dam is located on Sutton Creek, Luzerne
County, Pennsylvania. Lake Louise Dam can be located on the
Center Moreland, U.S.G.S. 7.5 minute quadrangle.

¢, Size Classification. Lake Louise Dam is a small size

structure (16 feet high, 705 acre-feet).

d. Hazard Classification. The hazard classification for
Lake Louise Dam hags been determined to be high. Downstream con-
ditions at the time of inspection indicated that the loss of more
than a few lives is probable should the structure fail. One home
is located approximately 1/2 mile downstream of the dam and
several homes exist within 1.5 miles downstream of the dam.
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c. Elevation (U.S.G.S. Datum) (feet). - Based on assumed
pool elevation of 1093. Estimated from U.S.G.S. 7.5 minute -

e b r o it v et s A e

quadrangle.
Top of dam - low point 1101.0
Top of dam - design height Unknown
Maximum pool - design surcharge Unknown
Normal pool 1093.0
Spillway crest 1093.0
Upstream invert - 16" drainline Unknown
Downstream invert - 16" drainline Unknown
Maximum tailwater 1085.1
Toe of dam 1085.1

d. Reservoir (feet).

Length of maximum pool 5300 feet
Length of normal pool 4000 feet

e. Storage (acre-feet).

Normal pool i93
Top of dam 705

f. Reservoir Surface (acres).

Top of dam 83

Normal pool 56

Spillway crest 56

g. Dam,

Type Earthfill

Length 210

Height 16 feet :
‘ , Top width 26 feet ‘

Side slopes - upstream 1.5H: 1V ;

- downstreanm 1.58H: 1V ;

Zoning No

Impervious core Concrete corewall

Cutoff Concrete cutoff

Grout curtain No

h. Reservoir Drain.

t
i Type 16" cast iron pipe
l‘ Length 100 feet




i.

Closure 16" gate valve

Access Valve box downstream toe
Regulating facilities 16" gate valve
Spillway.
Type Concrete weir
in channel
under bridge
Length Two 14 foot sections
Crest elevation 1093.0
Upstream channel Lake
Downstream channel Concrete channel




SECTION 2
ENGINEERING DATA

2.1 Design. Correspondence and permit information was
available for review in the PennDER files. Some construction
drawings were also available but these drawings did appear to
indicate as-built conditions. No additional information was
provided by the owner.

2.2 Construction. Some information was available in the
PennDER files on the construction of the dam. One inspection
report prepared by Fred C. Wintermute stated that construction
was progressing satisfactorily. One correspondence report bet-
ween Mr. Wintermute and the Department of Forest and Waters,
explains that as-built conditions do not represent the design.
The as-built conditions were presented to the Department of
Forest and Waters and approved by them. These drawings do not
exist in the current DER file.

2.3 Operation. No operating records are known to exist. The
state maintains the bridge and roadway over the dam.

2.4 Evaluation.

a. Availability. Engineering data were provided by
PennDER, Bureau of Dams and Waterways Management. A
representative of the owner provided information on recent
history and maintenance of the structure during the inspection.

b. Adequacy. Minimal design data was available for review
for the purpose of this report. Limited information was
available for review concerning the construction of the dam. No
as-built drawings exist {n the DER files. This Phase I Report
is based on available data, visual inspection, hydrologic and
hydraulic analysis. Sufficient information exists to complete a
Phase I Report.




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The on site inspection of Lake Louise Dam was
conducted by personnel of L. Robert Kimball and Associates on
May 21, 1980 and July 30, 1980. The inspection consisted of:

1. Visual inspection of the retaining structure,
abutments and toe.

2. Examination of the spillway facilities, exposed
portion of any outlet works and other appurtenant
works.,

3. Observations affecting the runoff potential of
the drainage basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appears to be in poor condition. From a
brief survey conducted during the inspection, it was noted that
the main embankment crest has a low spot midway across the
embankment. The crest of the embankment is a paved state main-
tained roadway. The upstream and downstream slopes are covered
with heavy brush and trees. At least one large tree had fallen
creating a depression, slope over steepening and a location for
infiltration and potential stability problems. No seepage was
noted on the embankment or at the toe, however several wet spots
exist beyond the toe. Erosion was noted along the right abut-
ment contact resulting from roadway drainage.

An active slide, in natural ground, is present on the left
abutment near the spillway exit channel. This slide has moved
soil material into the exit channel and several large trees have
fallen into the exit channel.

c. Appurtenant Structures. The waterlevel at the time of
the inspections was estimated to be at elevatioa 1093.0. The
gpillway approach and exit channels are in poor condition. The
spillway entrance channel is blocked by vegetation debris and
a deteriorating fence (fish screen) across the spillway catches
debris and increases blockage. The concrete exit channel is
extensively cracked due to undercutting at the toe of the
concrete. If this condition is allowed to continue it could
lead to possible deterioration in the entire exit channel and
could cause stability problems of the wingwalls and ultimate
spillway failure. The wingwalls comsist of masonry rubble and
currently show movement and separation. The drainline for the
reservoir consists of a 16" cast iron pipe encased in concrete.
The drain is controlled by a 16" gate valve which has not been
operated in at least 5 years. The overall condition of the

6




drainline is unknown. The intake and discharge structures were
unobserved during the inspection. The valve chamber at the toe
of the dam was observed during the inspection. No upstream shut-
off is provided in the drainline.

d. Reservoir Area. The watershed is covered mostly with
timber. The reservoir slopes are gentle to moderate and do not
appear to be susceptible to massive landslides which would
affect the storage volume of the reservoir or cause overtopping
of the dam by displacing water.

e. Downstream Channel. The downstream channel of Lake
Louise Dam is Sutton Creek a relatively narrow creek. The dam
is about four miles from the North Branch of the Susquehanna
River.

3.2 Evaluation. In general, the embankment, spillway structure
and outlet works appear in poor condition.

;
]
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures. The water level is maintained at the spillway
crest elevation of 1093.0. A representative of the owner indi-
cated that there is no maintenance schedule or operational pro~-
cedures.

4.2 Maintenance of the Dam. No planned maintenance schedule
for the dam exists other than the maintenance of the roadway by
state maintenance crews.

4.3 Maintenance of Operating Facilities. Operating facilities
for the dam have not been maintained or operated in at least S
years. The condition of these facilities are unknown.

4.4 Warning System in Effect. There is no known warning system
in effect to warn downstream residents or property owners of
large spillway discharges or imminent failure of the dam. At
the time of inspection there were several downstream residences.

4.5 Evaluation. The condition of the operating facilities is
unknown and no maintenance procedures exists. There is no
warning system to warn downstream residents.
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. The PennDER files contained only minimal
hydrologic and hydraulic design information. There are some
hand written calculations in the files, however these do not
seem to be part of the design criteria. Information in the
files suggested that the spillway design dealt with bridge sta-
bility rather than hydrologic or hydraulic considerations.

b. Experience Data. No rainfall or runoff data were
available. It was indicated that the maximum known reservoir
level obtained was 6" above the normal pool level. The spillway
reportedly has functioned adequately in the past.

¢c. Visual Observations. The spillway approach and
discharge channels are in poor condition. The upstream channel
is blocked by vegetation and debris while the downstream channel
has extensive deterioration due to undercutting of concrete at
the toe. A fence (fish screen) across the spillway crest traps
debris and will cause further blockage.

d. Overtopping Potential. Overtopping potential was
investigated through the development of the probable maximum

flood (PMF) for the watershed and the subsequent routing of the
PMF and fractions of the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version systemized computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (HEC), U.S. Army Corps of Lngineers, Davis,
California, July, 1978. The major methodologies or key input
data for this program are discussed briefly in Appendix D.

5.2 Evaluation Assumptions. To enable us to complete the
hydraulic and hydrologic analysis for this structure, it was
necessary to make the following assumptions.

1. Pool elevation prior to the storm was at the spillway
crest elevation of 1093.0.

2. Cummings Pond a natural upstream pond exists and was
considered capable of atoring some of the inflow. Lake Manjo a
small man made upstream pond was ignored in this analysis.

3. Top of the dam was considered to be at the low spot
elevation of 1101,0 feet,




4, Blockage of the spillway was not taken into account.

L
5.3 Summary of Overtopping Analysis. Complete summary sheets
for the computer output are presented in Appendix D.

Peak inflow (PMF) 7340 cfs
Spillway capacity 2039 cfs

a, Spillway Adequacy Rating. The Spillway Design Flood
(SDF) for a dam of this size and classification is in the range
of 1/2 PMF to PMF. The SDF is based on the hazard and size
classification of the dam. Based on the hazard potential for
this dam the spillway design flood (SDF) was selected to be the
PMF, Based on the following definition provided by the Corps of
Engineers, the spillway is rated as seriously inadequate as a
result of our hydrologic analysis.

Seriously inadequate - High hazard classification dams
not capable of passing 502 of the spillway design
flood and where there i{s a gignificant increase in the
downstream hazard potential for loss of life due to
overtopping failure.

The spillway and reservoir are capable of controlling
approximately 45X of the PMF without overtopping the embankment
at the low spot. Because of the blockage of the spillway
entrance the spillway capacity could be further reduced.

5.4 Summary of Dam Breach Analysis. The subject dam cannot
satisfactorily pass 50% of the PMF based on our analysis there-
fore it was necessary to perform the dam breach analysis and
downstream routing of the flood wave. This analysis determined
the degree of increased flooding due to dam failure.

|
!
i
]
!

The 1/2 PMF storm overtops the low spot on the dam crest by
1.10 feet for a duration of 2.25 hours. A reservoir pool eleva-
tion of 1102 was considered sufficient to cause failure of the
Lake Louise Dam. This elevation represents a depth of over-
topping of approximately 1 foot over the low spot of the dam and
approximately 1.3 inches over the critical left abutment area.

The resulting flood wave was routed downstream with and
without failure congiderations. Downstream potential for loss
of life and property damage is significantly increased by dam
failure. Therefore the spillway is rated as seriously
inadequate. A detailed printout of the breach analysis is
included in Appendix D.

10




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations indicated a
slide in natural ground near the left abutment and erosion along
the downstream toe near the right abutment. The spillway
wingwalls which consist on masonry rubble slow signs of
deterioration.

The stability of the dam is of concern because of the
fairly steep slopes and the dense vegetation. At least one
large tree has fallen creating the potential for water infiltra-
tion and potential stability problems. There is no indication
that a stability analysis had been performed in the past. The
vegetation on the slope should be removed in a controlled
manner, After removal, a detailed visual inspection should be
conducted by a registered professional engineer knowledgeable in
dam design and comstruction to determine whether a stability
analysis of the structure should be conducted.

b. Design and Construction Data. No stability analysis
was conducted for this dam. No as-built drawings were available
for review by the inspection team and limited comstruction data
is available.

c. Operating Records. No operating records are maintained.

d. Post Construction Changes. There were no indications
of any post construction changes in the DER files. There were
no as-built drawings available for review.

e. Seismic Stability. The dam is located in seismic zone

l. No seismic stability analysis has been performed. Normally,
it can be considered that if a dam in this zone is stable under
static loading conditions, it can be assumed safe for any
expected earthquake loading. No visual deficiences were
observed during the inspection. There exist no known stability
analysis to document the stability of the dam.




SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. Lake Louise Dam was heavily vegetated making
the inspection difficult. The dam appeared to be in poor
condition. A small slide was observed near the left abutment in ]
natural ground adjacent to the spillway wingwall. Erosion was 4
observed along the downstream toe of the embankment. Both slo-~
pes are covered with heavy brush and trees and at least one
large tree had fallen. Falling trees could lead to infiltration
and could cause potential instability.

Visual observations, and hydrologic and hydraulic calcula-
tions indicated that Lake Louise Dam's spillway i{s seriously
inadequate. The spillway is capable of controlling approxima-
tely 452 of the PMF without overtopping the embankment at the
low spot. The dam breach analysis indicated that a significant
increase in the downstream potential for loss of life and pro-
perty damage exists should the dam fail. Lake Louise Dam is
classified as an ungsafe non—emergency dam.

b. Adequacy of Information. This Phase I Report is based
on visual observations, hydrologic and hydraulic calculations
and interviews with the owners. Inspection and evaluation of
the embankment was difficult due to trees and brush located om
the slopes and toe.

¢. Urgency. The recommendations suggested below should be
implemented immediately.

d. Necessity for Further Investigation. In order to
accomplish some of the recommendations/remedial measures
outlined below, further investigations will be required.
Inspection of the dam was difficult due to the heavy vegetation.
A more in-depth evaluation should be made once the vegetation is
removed.

7.2 Recommendations/Remedial Measures.

l. A detailed hydrologic and hydraulic analysis should be
i conducted by a registered professional engineer knowledgeable in
< dam design and construction to increase the spillway capacity of
; the dam. Recommendations resulting from this study should be

‘ implemented immediately.

The spillway discharge channel and outlet is in a
deteriorating condition. The outlet is being undercut by spillway
discharges and subsequent cracking of the concrete channel is
occurring. The spillway should be evaluated during the hydrolo-

12
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gic and hydraulic analysis and repairs made as required. The
spillway entrance is obstructed by a wire fence and trapped
debris and vegetation. These obstructions should be removed
immediately.

2. The trees and heavy vegetation on the slopes should be
removed at the direction of a registered professional engineer
knowledgeable in dam design and construction. After the vegeta-
tion is removed a detailed visual inspection should be made to
determine whether a stability analysis is warranted.

3. Erosion along the toe near the right abutment should be
repaired and measures should be taken to prevent future erosion.

4, Some means of positive upstream closure of the
drainline should be developed.

5. A warning system should be developed to warn any
downstream residents of large spillway discharges or imminent
failure of the dam.

6. A safety inspection program should be implemented with
inspections at regular fintervals by qualified personnel.

13
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LAKE LOUISE DAM
PA 558

Photograph Descriptions
Sheet 1

Front

(1) Upper left - Spillway approach and debris in entrance
channel.

(2) Upper right - Culvert spillway and downstream culvert
channel. Note cracking of concrete
and undercutting.

(3) Lower left - Slide on downstream slope on left
abutment.

(4) Lower right - Downstream exposure

TOP OF PAGE
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam
Safety Investigation), September, 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology used
in the analysis is presented below.

1., Precipitation. The Probable Maximum Precipitation
(PMP) 1s derived and determined from regional charts prepared
from past rainfall records including "Hydrometeorological
Report No., 40" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 10X to 202 depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is made
by the computer program using distribution methods developed by
the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in
development of the overtopping potential is based on applying a
hypothetical storm to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method. This
method requires calculation of several key parameters. The
following list gives these parameters their definition and how
they were obtained for these analysis.

Parameter Definition Where Obtained
ct Coefficient representing From Corps of
variations of watershed Engineers*
L Length of main stream From U.S5,.G.S.
channel miles 7.5 mimute
topgraphic
Leca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute
topographic
Cp Peaking coefficient From Corps of
Engi{neers®
A Watershed size From U.S5.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.
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3. Routing. Reservoir vouting is accomplished by using
Modified Plus routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
outlet works, spillways and the crest of the dam are used as
outlet controls in the routing.

The hydraulic capacity of the outlet works can either be calcu~
lated and input or sufficient dimensions input and the program
will calculate an elevation discharge relationship.

Storage in the pool area is defined by an area ~ elevation rela-
tionship from which the computer calculates storage. Surface
areas are either planimetered from available mapping or U.S.G.S.
7.5 minute series topographic maps or taken from reasonably
accurate design data.

4. Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spillway without
the dam overtopping.

5. Dam Breach and Downstream Routing. The computer
program 1s equipped to determine the increase in downstream
flooding due to failure of the dam caused by overtopping. This
is accomplished by routing both the pre-failure peak flow and
the peak flow through the breach (calculated by the computer
with given input assumptions) at a given point in time and
determining the water depth in the downstream channel. Channel
cross—sections taken from U.$.G.S. 7.5 minute topographic maps
were used in the downstream flood wave routing. Pre and post
failure water depths are calculated at locations where cross-—
sections are input.
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HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

NAME OF DAM: Lake Louise Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) = 22,2 (.97) - 21.53 inches

STATION 1 2 3 4

Station Description Cummings Pond Subarea 2 Subarea 3 Subarea 4
Drainage Area

(square miles) .44 .57 .40 1.28
Cumulative Drainage Area

(square miles) 44 1.01 1.41 2.69
Adjustment of PMF for 1
Drainage Area (0

6 hours 117 117 117 117 ]

12 hours 127 127 127 127

24 hours 136 136 136 136

48 hours 142 142 142 142

72 hours 145 145 145 145
Snyder Hydrograph
Parameters

z°°f (2) 11 11 11 11

Cp (3) .62 .62 .62 .62

ey (4 S N

L (miles) L) 15 .62 +80 1.09

tp = Ct(LxLca) 0.3 hrs. .78 1.36 1.54 1.88

Spillway Data

Crest Length (ft)
Freeboard (ft)
Discharge Coefficient
Exponent

(1)dydrometeorological Report 40 (Figure 1), U.S. Army Corps of
( Engineers, 1965.

2)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's coefficients (Cp gnq Ce)

(3)Snyder's Coefficients.
4)L-Length of longest water course from outlet to basin divide.

Lca-Length of water course from outlet to point opposite the
centroid of drainage area.
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CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE ARFA CHARACTERISTICS: D.A. 2.69 mi2 wooded, gentle slopes

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 193 ac-ft
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 705 ac-ft
ELEVATION MAXIMUM DESIGN POOL: Unknown
ELEVATION TOP DAM: 1101
SPILLWAY CREST:
a. Elevation 1093
b. Type Concrete welr In channel
c. Width 2z
* —N7/%

d. Length
e. Location Spillover
f. Number and Type of Gates

U TTON 12T aburment

OUTLET WORKS:
a. Type 16" cast iron pipe encased in concrete
b. Location 160' from left abutment
c. Entrance inverts _Jnknown ,
Unknown

d. Exit inverts
e. Emergency draindown facilities

T6~ gate valve

HYDROMETEOROLOGICAL GAUGES:

a. Type Unknown

b. Location

c. Records Unknown
Unknown

MAXIMUM NON-DAMAGING DISCHARGE:
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™ DAM NAME _=A<E Lou<s
. .0. NuMBen _S S8
9 L. ROBERT KIMBALL & ASSOCIATES
T CONSULTING ENGINEERS & ARCHITECTS SHEET NO.—ZL__OF _E
- EBENSBURG PENNSYLVANIA el pare_ 2:3-8o

Loss Baxg Awp Base Fiow PaRAmE TE RS

As RECOMMENDED VY CORPS OF ENCINEERS
BALTIMORE DISTOIWT,

STRTLU = /imer
CNSTUL = .08 10u/nR
STRY@ > 45 crg /mar
RTioa= z.0

RRLEN = o5 ( $7% or PEAK v‘-ww)

ELEvATion - AREA- CaoaciTY RELATIONgMPS

From U.8.6.5 7.8 Mmiwn. QU,"‘O», DER BILES, AWVD
FIELD WSLPECTI\ON DOATA,

LA MM Pown

CREST BL&VY = 19/

Povo SuREACS AREA= 324¢
ZERO STORAGE €ELEV = /185
AREA AT €ELEV, W8S = 9.5 Ac
AREA AT ELEV. 1200 = &2 AC

FQOM THE COMNIC METHOD OF RACLEAVOA VOLUME

av = & (A, ~ A;*\)A.A‘\

STORAGE AT E€LEV Wil = ItJpac ¢T
STORAGE AT E€LEBV 1200 = 9/6 Ac =T
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WA L. ROBERT KIMBALL & ASSOCIATES

T CONSULTING ENGINEERS & ARCHITECTS

OAM NAME CarE Loxag &

1o.numeen __ S5

sneeTno._2__or S

== EBENSBURG PENNSYLVANIA <Al pate_2-3-S°
£< o "3z 3,0 Sr>
33 1 8< 779, /795 1200

CAEST ELEV. = /093
Povdn SUATACE AREA = SH6AC,
ZERO STORAGE ELEVU = /0845

Feam w.S&S,
7.8 ~-MIN QuaD

AvD IwnSPecTios

AREA AT ELEV oo = 8BOAC PATA
AREA AT ELEV 1/120 = /S99 AL
AREA AT ELEV I1CP?0 = TS AC

FRoM THE <CONIC METHOO OF RESERVO\R STORAGE

s g (ArA AR

STORAGE T© €LEV. 1090 = s& ac-Fv
STORAGE T O EBLEU. 10%3 = /93 Ac-FT
STORAGE YO ELEU /OO = (¢&66 AC-FT
LTORA GE Yo BV, /20 R XO// Ac- FT
$s o) se /$3 éé6 7o0$ | &<O
&2 |
£E 085 ) /093 700 7S/ /oS
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; D DAM NAME _ A & Loui tE

) 10.NuMper ___S S8

9 L. ROBERT KIMBALL & ASSOCIATES < 5
[T CONSULTING ENGINEERS & ARCHITECTS SHEET NO. OF _—_
- EBENSBUAG PENNSYLVANIA sv.LA& pare_2- f-&o

— e o . - o —— v o— — ) §

LousE
Yoo
STORAGE (AC-FT)

LAKE

ELEVATION STORAGE <CuRyf€

F_ QA .
Sop

] I
z? | ] |
& I ?

{

N
~

1774 ﬂ
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7098
10%
108
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i DAM NAME _£2£E Sovvd
1.D. NUMBER _S 52

=
2 L. ROBERT KIMBALL & ASSOCIATES

T CONSULTING ENGINEERS & ARCHITECTS SHEETNO. &% _oF &
<= EBENSBURG PENNSYLVANIA 8Y <L pATE Z-F -S>
~ONERTOD DPaRAMETERS
Sumaines  Powg

THE VATURAL PROND wWILL BE CoONGIDERED
; A QAM EOR T ANYALYCS!IS

1 CREST EBLEV = NP/ !
LEVATR ©F DAam (EBxcluiNs go\\_kw.g\();- /0’ 3
f ToP OF DAM ELEVU. =193
H COEFF\C\ENT OF QO\QCWARGE = B0
b O ro <8? /3@ /P20
Lv Pz /200 /2,0 /22 )

] LAKE LoulsE

CREST ELEV = /093

LENGTH OF OAmM (ExcLudive SPiLLwAv)= ¢
To® oF OAM ELEV.= o/

CCEFFICIENT OF DISCRARGE = X.0

| _$L £ 35 75 ’08 738 /98
sv /oy wor2 | weys | mer8 | 102 /753

g 23T 260 | 255
(L d 7oS | vos
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) NUMBER -]
9 L. ROBERT KIMBALL & ASSOCIATES
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<= EBENSBURG PENNSYLVANIA BYSA R DATE_ 2" F 22>
WeIR FLrow FRom:
W<
2=
Fok Cummines Pong
Nore o
=35\ L= ¥ 20" Toranl LleuGTH,

28" ErreeTivE Leword,
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£732 L=28, 30

ORricE Frow FRom:

Q=2/sc\)23 L (W,2-u%

a:=.6 9= 322 L=28
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DAM NAME Ld(i (avr;b‘

[N/
) 1.D. NUMBER 58
4 L. ROBERT KIMBALL & ASSOCIATES
SHEET NO. &

T CONSULTING ENGINEERS & ARCHITECTS
-n ESENSBURG PENNSYLVANIA

or L

sYSAE paATE_2 8 -fo>

Dam Recacu ParAameE T RS

AGumE THE OAM FRuLg

NEAR Trg LeE&T

ABUTMEVT Que

YO OO0eRTOPANG ANDG EROSow

OF THE  DAmMAGEN AReEA, 'T 18 BEC'ELEN
TRAT TeE ACORALT ROAQ SuRFACE w!ile woT™
SubpLx SUERRIC IERNT PROTECTION AGAILSET wUBER-
CutTT NG AN EBUVENTUAL FAalLuRZE,
—é—— FAWELS 1102
.S
1
EL. 0885

PME RATIO = . §

TIME OF FAILURE (TFAu.\= 20U,
FAILURE ELEL, (PALEY) = 1702

S10€ sScopes (&) TS

BRENCH ReTrom wioTH (EL3Mm) = 28°
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General geology

Lake Louise and its dam lie within the (Glaciated) Low
Plateaus Section of the Appalachian Plateaus Physiographic
Province. This area is characterized by broad anticlines and
synclines and little, if any, faulting. There are no known
faults in the vicinity of the dam.

The rocks underlying the lake and dam consist of the
Devonian aged Susquehanna Group. This is a complex wunit of
conglomerate, sandstone, siltstone and shale. The usually well
developed bedding ranges in thickness from less than one to over
fifteen feet. The well developed joints are regular and closely
spaced in the shales and siltstones. They are vertical or
steeply dipping and usually form a blocky or platy pattern. The
shales disintegrate rapidly, but the siltstone, sandstone and
conglomerate are fairly resistant to weathering. The rocks of
the Susquehanna Group form a good foundation for heavy structures
if excavated to sound material and the shales and siltstounes are
kept water free. The interstitial porosity of the coarser rocks
is low, but joint development has created a medium level effec-
tive porosity.
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GEOLOGlC MAPOF THE AREA AROUND LAKE CATALPA DAM AND
LAKE LOUISE DAM

Oswayo Formation

Rrownish and :m-m orny, Sine and
medium graine datones with some
shales and orattered calearenua lemses;
includen ved shales which become more

Sormepe et proved, . Melation o type SCALE I 250.000

Det Chiefly red tn brownish shales and vand-

Catskill Formation

stones; includea gray and greenish san:- -
stane fongues wamed Rik Mnnuin, Dy
Honesdnle, Shohole, and Dolowars River e
in the onst.
Susquehanna Group

Parbed tine in “Chemuno- Cnhl-ill" con-
tuet of Second Pew

bm Graw to olive brown shates

. Survey
Marine heds S'?c::' reports; burbe on cua-n"am

wraywackes,
! (,Irmuu bedn

and “Portnge’” “Bedn lnelndo'n' Burket,
Braltier, Havrell, and Trimmers Rock:
Tully Limestone at dase.
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